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Colorectal Cancer (CRC) Brain Metastasis (BMs) 

• BMs from CRC are the 4th leading 
cause of BMs

• The incidence of CRC BMs is on the rise

• No sufficient data on drivers leading to 
the establishment of BMs in CRC



Increased Prevalence of IRS2 Amplification in CRC Brain 
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Insulin Receptor Substrate 2 (IRS2)

IRS2 is a cytoplasmic adaptor
mediating effects of insulin and
IGF-1 receptors and is known to
be involved in more aggressive
behavior of different cancer types
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Expression and function of the insulin receptor substrate proteins in cancer. Cell Commun Signal. 2009.

Insulin Receptor Substrate 1/2 Regulates Wnt/β-Catenin Signaling through Blocking Autophagic Degradation of Dishevelled2. J Biol Chem. 2014.



Increased IRS2 IHC Staining in BMs 
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IRS2 Enhanced Tumorigenicity of CRC Cells in Brain 
Environment in-vitro
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IRS2 Enhanced Tumorigenicity of CRC Cells in Brain 
Environment in-vivo

CONTROL IRS2

Intracranial CRC BMs model 
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IRS2 Modulated Oxidative Phosphorylation
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IRS2 Modulated β-catenin Pathway
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Combination of 5-FU and IRS2 Inhibitor (NT219) 
Inhibited CRC BMs and Extended Animal Survival

CONTROL NT219

5-FU NT219 + 5-FU

NT219 was licensed to TyrNovo Ltd. from Yissum (HUJI)

MRI Day 19

n=9, CONTROL, IP twice a week
n=9, NT219 70mg/kg, IP twice a week
n=9, 5-FU 30mg/kg, IP twice a week
n=8, NT219 70mg/kg + 5-FU 30mg/kg, IP twice a week

MRI Days 
14 & 19
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Summary

• Analysis of >16,000 human CRC metastasis samples 
revealed increased amplification of IRS2 in BMs.

• Increased expression of IRS2 protein in human BMs 
samples.

• IRS2 provided an advantage for CRC cells to survive 
within the brain environment in-vitro and in-vivo.

• IRS2 rewired β-catenin pathway and mitochondrial 
activity of CRC cells.

• Combination of 5-FU and NT219 inhibited CRC BMs and 
extended animal survival.
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